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Abstract 
The  paper  shows  that  there  is  a  relationship  between  firm’s  financial  condition  and  the  industrial 
specialization model of the Italian Mezzogiorno, that is the least developed area of the country. In order to 
analyze the financial status of the firms, the approach of the theory of the finance is adopted. The empirical 
model proposed by the Gibrat law literature is used to produce the estimates of the relationship between firms’ 
growth and cash flow. Then, the indices measuring the “financial dependence” on the internal finance or  the 
“financial constraints” to the firm growth of the Mezzogiorno’s industries are compared to those of the other 
Italian regions. Finally, the analysis of the between the emerging financial condition of the firms and both the 
firm side distribution of the individual industries and the composition of the manufacturing of the South Italy is 
proposed. Our econometric analyses, carried out on a representative sample of manufacturing firms, confirm 
that  there  is  a  robust  relationship  between  financial  status  of  the  firms  and  the  specialisation  model  of 
manufacturing of the Italian Mezzogiorno. 
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1. Introduction 
The aim of the paper is to show that in the Southern regions of Italy, that is in the so called 
Mezzogiorno, the least developed area of the country, in which financial markets are not properly 
developed, firm’s growth is highly dependent on internal finance since access to external financial 
resources  is  more  difficult  and  its  cost  higher.  Moreover,  a  nexus  may  be  found  between  the 
development of the financial system and the industrial structure; this could explain the lower rate of 
firms’  growth  in  the  Mezzogiorno  and  the  high,  persistent  level  of  specialization  in  traditional 
industries. 
The theory of finance, especially the analysis of firm’s growth related to its financing sources, 
provides the  main theoretical  reference  to the  present  work. It  is well known  that this  stream  of 
literature  revolves  around  the  implications  of  the  Modigliani Miller  propositions.  Generally,  the 
empirical literature seeks to verify whether there is a significant relationship between firms’ growth 
and internal finance and, in particular, whether investment is sensitive to cash flow: a significant 
relationship indicates that firm’s growth is “financial dependent” on resources produced by the same 
firm. Alternatively, one could say that the growth faces financial constraints since growth is strictly 
subordinated  to  firm’s  capacity  to  internally  supply  the  financial  resources.  In  order  to  test  this 
relationship, we use the empirical model proposed by Gibrat’s law, instead of the standard models of 
the  investment  function  based  on  the  q  function or Euler’s  equation.  In  our paper,  the  model  of 
Gibrat’s law will be enriched through the introduction of a variable representing internal finance. For 
firms belonging to the various manufacturing industries, this will enable us to verify whether growth is 
significantly correlated to internal finance,  and hence appreciate the different degree of “financial 
dependence” on internal resources. 
The model is used to measure the contribution of cash flow to growth in Southern Italian firms 
compared to firms localized in other Italian regions in order to identify the industries in which the 
growth internal finance relationship differs in the South from that of other regions of Italy. Then, the 
industrial composition is compared to the firm size distribution and to the industrial specialisation of 
the Southern manufacturing. The paper uses data of a representative sample of Italian manufacturing 
small and medium sized enterprises. 
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2. Financial development, economic growth and financial dependence of the firms 
There is unanimous agreement that the development of financial markets is a determinant of the 
growth: it has been extensively verified empirically that between the degree of development of the 
financial system and economic growth are positively linked and that the degree of financial market 
development is a good indicator of future growth [King, Levine, (1993); Levine, (1997)]
1. The well 
known  theoretical  foundation  of  this  literature  is  that  the  development  of  financial  institutions 
mitigates  the  problems  deriving  from  information  and  transaction  costs,  and  promotes  economic 
growth by mobilizing savings and improving efficiency. The function of financial institutions is to 
gather information and use it to select and monitor the investment plans of firms so as to reduce the 
effects of information asymmetries. In this regard, the theory suggests that information problems make 
it more difficult for firms to access external financial sources. Hence, the main role of the financial 
system is to promote company access to external finance. More developed financial markets tend to 
remove the obstacles in the provision of the external resources and to relax the financing constraints
2.  
This  framework  is  used  in  many  empirical  works  to  verify  explicitly  the  thesis  that  firms 
belonging to industries that are more dependent on external finance grow fastest in economies with 
more developed financial markets [Rajan, Zingales, (1998), (2001); Cetorelli, Gambera, (2001); Beck, 
Levine, (2002); Carlin, Mayer, (2003)]
3. 
The finance approach to firm growth concerns the analysis of the relationship between growth 
and  firm’s  capital  structure  and,  particularly,  the  investment  expenditure  related  to  its  financing 
sources. The theories proposed are represented, on one side, by the Modigliani Miller theorem, which 
defines the irrelevance of the capital structure with regard to firm growth [Modigliani, Miller, (1958), 
(1961)]  and,  on  the  other,  by  the  opposite  thesis  of  the pecking  order,  which  states that  external 
finance does not perfectly substitute the internal finance. In according with this, there is a wedge 
between external and internal resources, and internal resources are costless; therefore, firm’s growth is 
not independent of internal finance [Myers, Majluf, (1984); Myers, (1984)]. 
Since the work of Fazzari, Hubbard and Petersen [Fazzari et al., (1988)], the empirical literature 
has been concerned with analysing the relationship between the investment and a set of variables 
representing the capital structure of the firm, particularly of the internal finance. These works have 
tested the implications of the MM propositions and the findings have generally pointed out that there 
is a significant relationship between investment and cash flow. These results have sustained the thesis 
of the presence of financial constraints to firm’s growth
4. Such constraints arise when the firm is 
unable to generate the internal resources which growth requires [amongst others, Fazzari et al., (1988); 
                                                 
1 The literature on the finance growth nexus is very extensive. We restrict ourselves to a few general 
references  and  do  not refer  to  the  vast  empirical  literature recently  produced  about  the law finance growth 
approach  [for  example,  La  Porta  et  al.,  (1998);  Demigürc Kunt,  Maksimovic,  (1998)  and  for  Italy,  Sarno 
(2008a)]. 
2 In this regard the conclusions emerging from the empirical analysis of the relationship lending are 
important. It is ascertained that the presence of the lending relationships tend to reduce the financial constraints 
since the undesirable effects of information asymmetries of the firms are reduced [Berger, Udell, (1995, 1998); 
Petersen, Rajan, (1994)]. 
3 The idea that differences in the degree of financial dependence of the various industries are pronounced 
is well grounded. The industries in which the degree of technical and financial indivisibility of investment is 
higher should be more dependent on external finance compared to traditional industries in which investments are 
incremental and do not require large financial effort. Therefore, the main determinant of the relationship is the 
size of the plant in the various industries. In industries with smaller firms there will be a lower dependence on 
external finance compared with the industries in which larger firms are prevalent. The difference in the financial 
dependence  degree  is  affected  by  other  engineering  factors:  the  length  of  product  life cycle,  the  speed  of 
obsolescence of the equipment and so on. 
4 As is well known, these conclusions have been criticized by Kaplan and Zingales [Kaplan, Zingales, 
(1994, 2000)], who state that the relationship between investment and cash flow is not necessarily indicative of 
financial constraints, but can indicate better investment opportunities for the firm. Therefore, empirical analyses 
have tested this thesis through Tobin’s q theory approach or Euler’s equation approach for firms’ subgroups 
according to a variable which should discriminate ex ante between financially and non financially constrained 
firms (dividend payout, size, age, etc.). On these issues see the paper by Chirinko [Chirinko, (2004)] and the 
most  recent  paper  by  Saltari  [Saltari,  (2004)]. A major  review  of this  literature  may  be  found  in Hubbard 
[Hubbard, (1998)]. Volume IV/ Issue 4(10)/ Winter 2009 
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Devereux, Schiantarelli, (1990); Hoshi et al. (1991); Whited, (1992); Bond, Meghir, (1994); Gilchrist, 
Himmelberg, (1995); Hubbard et al., (1995)]
5. 
This  theoretical  approach  would  appear  appropriate  for  analyzing  the  issues  related  to  the 
financing of the growth of small and medium enterprises (SMEs). There are many factors indicating 
that the dependence degree on internal finance is higher for small firms. Thus, on the one hand, the 
conditions  of  informative  opacity  characterizing  the  relationship  of  the  firms  with  the  financial 
markets make difficult the access to external sources and the provision from the banking system. This 
means that the wedge of the user cost of the external and the internal finance is larger and that it is 
cheaper to use internal finance as a primary source of financing firm growth
6. On the other hand, since 
in most cases management and ownership coincide, the dilution effect discourages the equity issue. 
These stylized facts are well explained by the pecking order hypothesis which states that information 
asymmetries drive firms to use finance sources that minimize ownership dilution, with internal finance 
being used first. 
There is robust empirical evidence confirming that the growth of smaller firms is more sensitive 
to the internal finance [amongst others, Oliner, Rudebush, (1992); Westhead, Storey, (1997); Cressy, 
Olofsson,  (1997);  Audresch,  Elston,  (2002)  and  for  Italy,  Bianco,  (1991),  Galeotti  et  al.,  (1991), 
Bagella et al., (2001), Saltari, Travaglini, (2001), Sarno (2005, 2008b)]. 
 
3. Data and methodology 
The data used in this paper come from the last three surveys on Italian manufacturing firms by 
the Mediocredito Centrale and by Capitalia. They refer respectively to the three year periods 1995 97, 
1998 2000 and 2001 03. 
The samples used in the analysis has been extracted from the above surveys in accordance with 
the employee criterion adopted by the EU Commission
7. To identify the small and medium sized 
enterprises the criterion establishes a number of employees of 250 units
8. 
The data base of the econometric analysis is formed by the information of these selected firms: 
it is a pooled sample because the observations come from different surveys
9. 
The sample was subsequently divided into the manufacturing industries corresponding to the 
subsections  of  economic  activities  according to  the ATECO91 classification  (two digit). Here we 
consider 18 of the 22 two digit manufacturing industries. This difference is explained as follows: a) 
the  Tobacco  industry  (code  16)  and  Petroleum  industry  (code  22)  are  excluded  because  the 
observation  number  was  not  satisfactory;  b)  the  Electric  Machines  industry  is  obtained  by  the 
aggregation  of  the  Office  Machines  and  Other  Electronic  Systems  industry  (code  30)  and  Other 
Machines industry (code 31); c) the Vehicles and Motors industry is obtained by aggregating the 
                                                 
5 The list of the references is largely incomplete; more exhaustive reviews are in the already cited works 
by Hubbard and Saltari and in that by Schiantarelli [Schiantarelli, (1996)]. 
6 In all the main models of credit rationing the rationing likelihood is not independent of firm size; it rises 
when the size decreases [Stiglitz, Weiss, (1981)]. The findings of empirical analysis confirm that smaller and 
younger firms are more likely to be subject to credit rationing since the lenders have poor information regarding 
firm management skills and investment opportunities [see, for example, Petersen, Rajan, (1995)]. 
7 Although the issues about the financing of larger firm growth are more complex, larger firms (>250 
employees) are left out of the sample as the degree of statistical significance is unsatisfactory. 
8 In actual fact, the criterion suggested by the EU Commission is more complex since it indicates both 
sales  and  employee  thresholds.  The  Recommendation  published  in  1996  (OJ  L  107  –  30/04/1996)  defines 
medium sized firms as those with 50 250 employees and with sales below 40 million euros, small firms as those 
with 10 49 employees and with sales below 7 million euros, micro firms those with less than 10 employees. This 
criterion was changed in 2003 (OJ L 124 – 25/05/2003). With effect from 2005, the sales threshold has been 
raised to 50 million euros for medium sized firms and to 10 million euros for small firms; the sales threshold for 
micro firms is less than 2 million euros. 
9 The construction of the data set for the econometric estimate causes a loss of the data referring to the 
last year of any survey; this is because in the cash flow measures we include the variation of the fund represented 
of the annual provision of settlement for those leaving employment and net earnings, a main source of liquidity 
for the firm. Consequently the data set is formed by data of two year observations related to the single surveys. 
In all, the data base is constituted by three samples of observations referring to three different two year periods. 
Hence, there are observations distributed over six years   512
Vehicles  industry  (code  34)  and  Other  Means  of  Transport  industry  (code  35);  d)  the  Furniture 
industry (code 36.1) is extracted from the Furniture and Other Manufacturing industry (code 36). 
The composition of the sample is shown in the Table 1. It includes 18,498 observations, 26% of 
which were extracted from the first survey (referring to the three years 1995 ’97), about 40% from the 
second survey (1998 2000) and the remaining 34% from the last survey (2001 ‘03). In each case, the 
subgroups relating to individual industries consist of a significant number of observations: the smallest 
subgroups are the Electronics industry (326 obs) and Instrument industry (352 obs), the largest are the 
Mechanical industry (2584 obs) and Food and Drink industry (2512 obs). 
 
Table 1. DATA SET COMPOSITION 
 
The table contains numbers of observations per survey and industry. CODE = ATECO91 classification code; 
INDUSTRY =Economic activity subsection (two digit code); 1995 ’97 = number of observations extracted from 
the 1995 ’97 Mediocredito Centrale survey; 1998 ’00 = number of observations extracted from the 1998 2000 
Capitalia survey; 2001 ’03 = number of observations extracted from 2001 2003 Capitalia survey; TOTAL = 
number of observations per industry; MEZZOGIORNO = Number (n°) and percentage (%) of the southern firm 
observations per industry. 
 
CODE  INDUSTRY  1995 '97  1998 '00  2001 '03  TOTAL   MEZZOGIORNO 
    [1]  [2]  [3]  [1]+[2]+[3]  n°  % 
               
15  FOOD AND DRINK  572  672  1268  2512  700  27.9 
17  TEXTILE  566  658  484  1708  104  6.1 
18  CLOTHING  128  266  208  602  176  29.2 
19  LEATHER AND SHOE  186  382  230  798  102  12.8 
20  LUMBER  158  248  168  574  62  10.8 
21  PAPER  204  208  164  576  48  8.3 
22  PRINTING, PUBLISHING  114  260  148  522  54  10.3 
24  CHEMICALS  232  390  324  946  138  14.6 
25  RUBBER AND PLASTICS  326  392  330  1048  148  14.1 
26  BUILDING MATERIALS  310  436  360  1106  252  22.8 
27  IRON AND STEEL  284  234  190  708  96  13.6 
28  METAL PRODUCTS  326  1068  786  2180  296  13.6 
29  MECHANICAL EQUIPMENT  784  1006  794  2584  126  4.9 
30+31  ELECTRICAL MACHINES   152  288  218  658  70  10.6 
32  ELECTRONIC  60  198  94  352  52  14.8 
33  PRECIS. INSTRUMENTS  56  168  102  326  12  3.7 
34+35  VEHICLE AND MOTORS  154  196  112  462  110  23.8 
36.1  FURNITURE  154  400  282  836  94  11.2 
               
  TOTAL  4766  7470  6262  18498  2640  14.3 
  (%)  25.8  40.4  33.9  100.0     
 
Source: Mediocredito Centrale and Capitalia data (several years) 
 
There are 2640 observations for Southern firms; they are the 14.3% of the total sample. The 
percentages of the Southern observations on the individual industrial subgroups are significant, with a 
few exceptions: for a few cases it is below 10% (Textile, Paper, Mechanical Equipment, Precision 
Instruments),  while elsewhere  it achieves  values  from 25% to  30% of total industry  observations 
(Food and Drink, Clothing, Building Materials, Vehicles and Motors).  
The  data  base  contains  the  control  variable,  two  dependent  variables  and  an  independent 
variable. The dependent variable (firm size) is the average number of firm employees and is directly 
available from the surveys. The independent variable are the same variable of the previous year and Volume IV/ Issue 4(10)/ Winter 2009 
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the variable representative of the internal finance condition; the latter is a cash flow index defined by 
the ratio of cash flow to net assets.  
The OLS estimate included only the observations with positive cash flow value; the estimates 
produce White coefficients
10. 
 
4. The empirical model 
In order to analyse the internal finance–growth nexus the Gibrat model is used. According to 
Gibrat’s law, firm growth rate is dependent on the random variable εt 
 
Yt   Yt 1 = εt Yt 1  or Yt = (1 + εt) Yt 1 
 
If log(1 + εt) ≈ εt, then 
 
log Yt = log Yt 1 + εt 
 
The empirical specification is 
 
log Yt = α + βlog Yt 1 +  t 
 
It is well known that the value of β is approximately equal to unity
11. 
The explanatory capacity of the model is enhanced by the inclusion among the independent 
variables of a cash flow variable representing the flow of the internally generated resources. Through 
this model, the statistical importance of the relationship between internal resources and firm growth 
will be verified. In addition, it will be ascertained whether the contribution of internal finance to the 
growth of Southern firms differs from that of firms from other Italian regions. 
The empirical equation is 
 
EMPt = αi + β EMPt 1 + δ
N NORCASHt + δ
M MEZCASHt  +  t 
 
where EMP is the average number of firm employees in the t and t 1 years and αi  are time dummies. 
The  other  two  variables  are  based  on  the  cash  flow  index,  that  is  the  cash  flow/net  assets  ratio: 
NORCASH  is  the  variable  obtained  through  combination  of  the  cash  flow  index  by  the  dummy 
variable  which  assigns  a  value  of  one  to  the  observations  of  the  other  Italian  regions,  zero  to 
Mezzogiorno  observations;  MEZCASH  is  the  variable  obtained  from  the  cash  flow  index  by  the 
dummy  variable  which  instead  assigns  a  value  of  one  to  observations  from  Southern  Italy,  zero 
otherwise. All the variables are transformed in logarithm values. 
The estimates concern the SME subgroups of the 18 industries. The data set is organised as 
pooled  samples  of  both  cross section  and  time  observation  taken  from  the  single  surveys.  The 
regression equations are heteroskedasticity corrected OLS. 
The Table 2 shows mean annual growth rates of employees in the three periods for the various 
industries and confirm the considerable growth of small firms in Southern Italy in the years after the 
middle 1990s and then the dramatic break in recent years. Southern growth rates of employees are 
higher  compared  to  the  national  rates;  this  positive  trend  chiefly  affected  many  industries  of  the 
intensive scale and of the specialized suppliers sectors. 
 
Table 2. ANNUAL GROWTH RATES OF EMPLOYEES 
 
The table contains the mean percentage change in total employees per survey and industry. CODE = ATECO91 
classification code; INDUSTRY =Economic activity subsection (two digit code); 1995 ’97 = growth rate of total 
employees in 1995 ’97; 1998 ’00 = growth rate of total employees in 1998 2000; 2001 ’03 = growth rate of total 
                                                 
10 The coefficients are corrected for heteroskedasticity according to the White methodology. The presence 
of heteroskedasticity is a typical problem arising from analysis since the growth rates of the small firm are 
systematically higher than those of larger firms. This can yield the inconsistency of the OLS estimate. White 
coefficients are produced through the correction of the variance covariance matrix 
11 For a state of the art survey of the Gibrat law, see Sutton [Sutton, (1997)].   514
employees in 2001 ’03; 1995 ‘03 = growth rate of total employees in 1995 2003; ITALY= growth rates of 
employees for the whole of Italy; MEZZ. = growth rates of Mezzogiorno employees. 
 
CODE  INDUSTRY  1995 '97  1998 '00  2001 '03  1995 ‘03 
    ITALY  MEZZ.  ITALY  MEZZ.  ITALY  MEZZ.  ITALY  MEZZ. 
                   
15  FOOD AND DRINK  1.49  1.76  5.32  6.17   0.72   0.63  1.35  2.06 
17  TEXTILE  0.30   0.29  1.12  2.73  0.00   1.15  0.39  1.05 
18  CLOTHING  3.01  5.43  4.68  9.18  0.20   0.89  2.31  4.45 
19  LEATHER AND SHOE  2.00  8.44   0.56  4.76  0.11  0.09  0.39  0.49 
20  LUMBER  0.81  2.08  3.79  3.71   0.54  0.00  1.19  5.51 
21  PAPER  3.30  10.36  4.43  3.41   0.58   1.45  2.24  5.07 
22  PRINTING, PUBLISHING   1.75   1.13  6.66  9.06   0.11  0.15  1.36   0.40 
24  CHEMICALS  1.77  4.38  2.93  4.77   0.80   1.50  1.20  1.22 
25  RUBBER AND PLASTICS  3.04  5.83  3.67  3.66   0.68   1.63  1.68  2.38 
26  BUILDING MATERIALS  0.46   0.67  2.31  3.23   0.45   2.03  0.63   0.42 
27  IRON AND STEEL  4.14  11.20  2.84  3.88   0.88   1.88  1.99  4.32 
28  METAL PRODUCTS  3.69  6.29  3.94  4.59   0.64   1.97  1.48  3.58 
29  MECHANICAL EQUIPMENT  3.10  6.06  2.41  3.83   0.05  3.76  1.62  3.51 
30+31  ELECTRICAL MACHINES   0.08   11.17  6.56  5.73   0.32  2.53  1.73   2.89 
32  ELECTRONIC  4.98  28.23  3.19  6.53  0.33  1.66  2.63  8.51 
33  PRECIS. INSTRUMENTS  1.06   0.85  4.66  7.74   0.24  0.00  1.62  3.77 
34+35  VEHICLE AND MOTORS   0.17  0.93  3.20  4.45   0.04  0.18  1.01  1.21 
36.1  FURNITURE  3.37  16.51  4.93  4.00   0.49  0.31  2.14  7.37 
                   
  TOTAL  2.03  3.73  3.31  5.44   0.31   0.79  1.39  2.55 
 
Source: Mediocredito Centrale and Capitalia data (several years) 
 
In the Table 3 the OLS estimates are presented
12. The coefficients of the employees late variable 
are statistically significant in all cases; they are in the range between a minimum value of 0.91 0.92 
(Iron and Steel, Clothing) and a maximum value close to 0.98 (Furniture, Paper, Rubber and Plastic, 
Lumber). The coefficients of the first cash flow variable (NORCASH) are always positive and are 
significant for 11 of the 18 industries; their value is low and they range from 0.01 to 0.02. Instead, the 
coefficients of the other cash flow variable (MEZCASH) are higher. They are positive in all cases and 
statistically significant for 16 of the 18 industries, with values ranging from close to 0.02 (Food and 
Drink, Vehicles and Motors) to 0.06 (Instruments, Lumber). 
 
Table 3. GROWTH AND CASH-FLOW RELATIONSHIP 
 
The table contains the OLS estimates of the growth cash flow relationship. Dependent variable: log EMP=log of 
employees at time t for the i th  (i=1,…,18) industry. Independent variables: log EMP 1= log of employees al 
time t 1; …CASH = cash flow/net assets ratio; NORCASH = variable obtained through the combination of the 
log(CASH)  variable  and  the  dummy  variable  assigning  a  value  of  one  to  Centre North  firms  and  zero  to 
Mezzogiorno firms; MEZCASH = variable obtained through the combination of the log(CASH) variable and the 
dummy variable assigning a value of one to Mezzogiorno firms and zero to Centre North firms; INDUSTRY 
=Economic activity subsection (two digit code). The constant was divided into 6 time dummies (not included). 
ESTIMATION  PERIOD  =  Observations  of  the  years  1996,1997,1999,2000,2002,2003;  ESTIMATION 
METHOD:  heteroskedasticity corrected  OLS  (according  to  White  procedure)  (B P=Breush Pagan  test  with 
                                                 
12 In the table there are not coefficients of the time dummies; they are always statistically significant, 
except in a few cases. Volume IV/ Issue 4(10)/ Winter 2009 
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critical value at 5%=15.51). In square brackets there are standard errors; **,*** indicate the acceptance levels of 
10%, 5% and 1%, respectively. 
 
Dependent variable: EMP 
INDUSTRY  EMP 1  NORCASH  MEZCASH  R
2(cor)  F  B P  N° OBS 
               
FOOD AND DRINK  0.945***  0.014***  0.020*  0.937  3577.4  1362.0  1940 
  [.015]  [.004]  [.005]         
TEXTILE  0.965***  0.020***  0.047*  0.973  7588.0  1482.9  1708 
  [.008]  [.004]  [.016]         
CLOTHING  0.923***  0.005  0.045***  0.919  854.4  365.9  602 
  [.017]  [.011]  [.018]         
LEATHER AND SHOE   0.933***  0.022***  0.025*  0.933  1389.3  501.5  798 
  [.014]  [.008]  [.018]         
LUMBER  0.966***  0.002  0.013  0.960  1739.9  770.6  574 
  [.017]  [.007]  [.012]         
PAPER  0.977***  0.020***  0.035***  0.971  2417.6  259.9  576 
  [.008]  [.008]  [.013]         
PRINTING AND PUBLISHING  0.941***  0.012  0.027**  0.942  1056.8  218.6  522 
  [.013]  [.009]  [.012]         
CHEMICALS  0.966***  0.008***  0.014*  0.970  5079.9  484.5  1246 
  [.007]  [.005]  [.006]         
RUBBER AND PLASTICS  0.976***  0.019***  0.043***  0.973  4639.2  503.7  1048 
  [.006]  [.005]  [.008]         
BUILDING MATERIALS  0.972***  0.019***  0.020***  0.967  4034.7  896.2  1106 
  [.010]  [.005]  [.005]         
IRON AND STEEL  0.906***   0.003  0.007  0.877  631.6  2490.1  708 
  [.034]  [ .013]  [.029]         
METAL PRODUCTS  0.961***  0.002  0.036***  0.956  5882.5  1245.4  2180 
  [.009]  [.004]  [.009]         
MECHANICAL EQUIPMENT  0.974***  0.016***  0.036**  0.972  ND  666.0  2584 
  [.004]  [.004]  [.011]         
ELECTRIC MACHINES   0.957***  0.022***  0.053**  0.957  1850.1  353.6  658 
  [.010]  [.008]  [.022]         
ELECTRONICS  0.963***  0.008  0.031*  0.960  1051.0  163.9  352 
  [.013]  [.063]  [.013]         
PRECISION INSTRUMENTS  0.948***  0.014  0.059*  0.960  965.8  251.1  326 
  [.016]  [.009]  [.030]         
VEHICLE AND MOTORS  0.958***  0.025***  0.023***  0.967  1654.4  291.9  462 
  [.016]  [.007]  [.008]         
FURNITURE  0.978***  0.013***  0.063***  0.974  3069.3  443.2  836 
  [.006]  [.006]  [.009]         
               
 
Source: Processing on  Mediocredito Centrale e Capitalia data (several years) 
 
5. Financing for firm’s growth in the manufacturing industries 
The findings of the analysis of the previous section can be summarized as follows. First of all, 
there is a positive relationship between growth of the employees and cash flow in most manufacturing 
industries. This confirms the pick order hypothesis by which the user cost of internal finance is lower 
than that of external finance, especially for smaller firms. As a result, the firm prefers to use internal 
finance as its main financing source of growth. 
Then, it is confirmed that the growth of the Southern Italian firms is more dependent on the 
flow of internal resources. The coefficients of the observations related to Southern firms (MEZCASH) 
is systematically higher than that of firms based in the remaining regions of Italy (NORCASH) in 
every industry (with the one exception represented by the Vehicle and Motor industry). This means 
that the contribution of internal finance to firm growth is larger and that a higher user cost of the 
external finance explains larger sensitivity of the growth on internal resources.    516
In order to appreciate this different sensitivity of the growth on internal finance, the Table 4 
contains  in  the  first  column  the  absolute  values  of  the  difference  between  the  two  coefficients 
(MEZCASH – NORCASH) and in the next column Student’s t values with the corresponding level of 
statistical significance. As can be seen, the difference among the coefficients is not significant for only 
4 of the industries. 
 
Table 4. DIFFERENCES IN FINANCIAL DEPENDENCE INDEXES BETWEEN CENTRE NORTH AND 
MEZZOGIORNO REGIONS 
(In the table there are the absolute differences (DCASH) and the t Student test (t) in order to verify the statistical 
significance of the difference between the MEZCASH coefficient and the NORCASH coefficient. CODE = 
ATECO91 classification code; INDUSTRY =Economic activity subsection (two digit code); D = MEZCASH – 
NORCASH; t = Student’s t test; *, **,*** indicate levels of acceptance of 10%, 5% and 1%, respectively. 
Coefficient’s value is 0 when the coefficient is not significant.) 
 
CODE   INDUSTRY  DCASH  t 
15  
17   
18  
19  
20  
21  
22  
24  
25  
26  
27  
28  
29  
30+31  
32  
33  
34+35  
36.1  
FOOD AND DRINK 
TEXTILE 
CLOTHING 
LEATHER AND SHOE 
LUMBER 
PAPER 
PRINTING, PUBLISHING 
CHEMICALS 
RUBBER AND PLASTICS 
BUILDING MATERIALS 
IRON AND STEEL 
METAL PRODUCTS 
MECHANICAL EQUIPMENT 
ELECTRICAL MACHINES 
ELECTRONIC 
PRECIS. INSTRUMENTS 
VEHICLE AND MOTORS 
FURNITURE 
0.006 
0.027 
0.045 
0.003 
n.a. 
0.015 
0.015 
0.006 
0.023 
0.001 
n.a. 
0.034 
0.020 
0.031 
0.031 
0.059 
 0.001 
0.049 
1.32* 
6.26*** 
3.05*** 
0.27 
n.a. 
1.78** 
1.56* 
1.24 
4.34*** 
0.29 
n.a. 
6.92*** 
4.71*** 
3.14*** 
1.69** 
4.39*** 
 0.17 
7.41*** 
 
Source: Mediocredito Centrale and Capitalia data (several years) 
 
We will illustrate these findings extensively in order to evaluate the relative importance of the 
growth cash  flow  nexus  for  the  different  industries.  We  assume  the  estimate  coefficients  as  a 
“financial dependence” indices of firm growth from internal financing resources. The same indices are 
a  measure  of  “financial  constraints” that we  define as the limit of the firm in producing  internal 
resources to finance the growth. A higher value of the coefficient means greater financial dependence 
of growth upon internal finance or stronger financial constraints to the growth. 
The  Table  5  lists  the  coefficient  values  classified  in  decreasing  order.  There  are  two  main 
blocks: in the first are the NORCASH coefficients, in the second the MEZCASH coefficients. 
We  can  consider  the  first  arrangement  measures  as  the  length  of  the  financial  dependence 
related to the single industries because the share of sample’s firm belonging on Centre North regions 
is predominant. We note that the index of the industries where generally prevails larger plant size has 
values below average, while the coefficients of the industries in which investment tends generally to 
be lower because is prevailing smaller size are close to average or above it. In particular, the index of 
the most traditional industries is above average. 
These findings contrast with the order of the second block; here the mean is much higher and a 
asymmetric effect is operating. The MEZCASH coefficients are higher in relation to industries which 
had previous  values below average, i.e. industries in which the plants of the firms are frequently 
larger; the same coefficients show values below average for industries when smaller size prevails, Volume IV/ Issue 4(10)/ Winter 2009 
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which previously had values above average. Now in the most traditional industries the coefficients are 
significantly lower than average
13. 
 
Table 5. INDICES OF INTERNAL FINANCIAL DEPENDENCE 
 
The table lists in decreasing order the coefficients of cash flow variables for industries. CODE = ATECO91 
classification  code;  INDUSTRY  =Economic  activity  subsection  (two  digit  code);  NORCASH  =  internal 
financial  dependence  index  for  Centre North’  firms;  MEZCASH  =  internal  financial  dependence  index  for 
Mezzogiorno’ firms. Coefficient’s value is 0 when the coefficient is not significant. 
 
CODE  INDUSTRY  NORCASH  CODE  INDUSTRY  MEZCASH 
           
34+35  VEHICLE AND MOTORS  0.025  36.1  FURNITURE  0.063 
19  LEATHER AND SHOE  0.022  33  PRECISION INSTRUMENTS  0.059 
30+31  ELECTRIC MACHINES  0.022  30+31  ELECTRIC MACHINES  0.053 
17  TEXTILE  0.020  17  TEXTILE  0.047 
21  PAPER  0.020  18  CLOTHING  0.045 
25  RUBBER AND PLASTICS  0.019  25  RUBBER AND PLASTICS  0.043 
26  BUILDING MATERIALS  0.019  28  METAL PRODUCTS  0.036 
29  MECHANICAL EQUIPMENT  0.016  29  MECHANICAL EQUIPMENT  0.036 
15  FOOD AND DRINK  0.014  21  PAPER  0.035 
33  PRECISION INSTRUMENTS  0.014  32  ELECTRONICS  0.031 
36.1  FURNITURE  0.013     average  0.031 
22  PRINTING AND PUBLISHING  0.012  22  PRINTING AND PUBLISHING  0.027 
   average  0.009  19  LEATHER AND SHOE  0.025 
24  CHEMICALS  0.008  34+35  VEHICLE AND MOTORS   0.023 
32  ELECTRONICS  0.000  15  FOOD AND DRINK  0.020 
18  CLOTHING  0.000  26  BUILDING MATERIALS  0.020 
20  LUMBER  0.000  24  CHEMICALS  0.014 
28  METAL PRODUCTS  0.000  20  LUMBER  0.000 
27  IRON AND STEEL  0.000  27  IRON AND STEEL  0.000 
 
Source: Mediocredito Centrale and Capitalia data (several years). 
 
6. Internal finance dependence, firm size distribution and industrial pattern in Southern Italian 
manufacturing 
Therefore, from the previous analysis a negative relationship between financial dependence and 
the size of the prevailing investment in the various industries seems to emerge. The sensitivity on 
internal finance is obviously lower when the investment shows technical and financial indivisibility 
and  higher  when  the  investment  is  largely  divisible.  The  degree  of  dependence  on  the  internal 
resources is significantly and systematically higher in Southern Italy and the differences among the 
coefficients related to the two different Italian macro regions are short in relation to the industries 
prevailing the smaller size. 
We would confirm this relationship through other argumentation and at the same time we would 
discuss the relationship between the financial dependence index and the specialisation of Southern 
Italian manufacturing.  
For this purpose, we note that: 
a)  the size of the manufacturing firms in the Southern regions tend to be smaller compared to 
size  of  the  firms  belonging  to  the  other  regions  of  Italy.  The  negative  externalities  arising  from 
unfavourable environment slow down the growth of the firms and consequently the corresponding 
equilibrium  size  is  lower.  In  the  Graph  a)  of  the  Table  6  this  undersize  of  the  Southern  firm  is 
represented through the Firm Size Distribution (FSD), the lognormal distribution of the size measured 
                                                 
13 The correlation index between NORCASH and MEZCASH coefficients is  0,38.   518
by firm’s employees
14; the distribution of the size of the Southern firms is right-skewed compared to 
the size distribution of the Italian firms because the share of smaller firms is higher and the firms tend 
to place themselves in lower side of the distribution
15, 
b)  the  pattern  of  specialization  of  the  manufacturing  in  the  Southern  regions  is  oriented 
towards the traditional industries. The Graph b) of the Table 6 shows that the specialization index of 
the Southern is  higher  than  the corresponding  index of the  Centre North region in  the traditional 
industries and lower in the other manufacturing industries
16. 
Then,  in  order  to  analyze  the  relationship  between  financial  dependence,  firm  size  and 
specialization degree of the individual industries we consider: 
1)  the financial dependence indices as measured by the MEZCASH and  CASH coefficients 
(the last index is representing by the difference between MEZCASH and NORCASH coefficients ); 
2)  the  size  index  of  the  firm  in  the  individual  industries  represented  by  the  mean  of  the 
employees of the firm (of the plant) in Southern regions and in Italy obtained by 1991 and 2001 
census data 
t i
t i
t i PLANTS
EMPLOYEES
SIZ
,
,
, =  
where EMPLOYEES  is the number of employees and PLANTS  the number of plants in the i  industry 
(with i = 1,…,18) for the years t = 1991, 2001; 
 
3)  the specialization index obtained as 
 
1
/
/
, , ,
, , ,
, − =
ITA t ITA t i
MEZ t MEZ t i
t i EMPLOYEES EMPLOYEES
EMPLOYEES EMPLOYEES
SP  
 
where EMPLOYEES  is the number of employees in the i industry (with i=1,…,18) for the 
years t = 1991, 2001; MEZ and ITA are the Mezzogiorno and Italy, respectively. 
 
Table 6. FIRMS SIZE DISTRIBUTION AND SPECIALIZATION OF SOUTHERN ITALY 
MANIFACTURING 
 
The Table contains the graphs of the FSD and of the Composition of the Southern manufacturing . 
In the Graphs a) are the Firm Size Distribution (FSD) for the South and Italy. The FSDs are calculated with the 
data regarding the mean employees of the firms in the samples of Mediocredito and Capitalia Surveys in 1995 
and 2003 years.  
In the Graph b) are the figures of the indices of specialization determined through the 1991 and 2001 census 
data. The indices are based on the following formula: 
 
1
/
/
, , ,
, , ,
, − =
ITA t ITA t i
MEZ t MEZ t i
t i EMPLOYEES EMPLOYEES
EMPLOYEES EMPLOYEES
SPE
 
                                                 
14 The Firm Size Distribution tends to lognormal distribution if Gibrat’s Law holds. The skewness of the 
distribution rises (the asymmetries of the distribution rises) when firm size and growth are not independent and 
the firm population is not stable over the time; for example, a young firm population show a right skewed 
distribution [see Cabral, Mata, (2003) and for Italy Angelini, Generale, (2008)] 
15  The  FSD  are  obtained  using  the  Mediocredito  Centrale  and  Capitalia  data  referred  to  the  mean 
employees of the firm for the 1995 and 2003 years 
16 The specialization indices are obtained using the employees data of the 1991 and 2001 Census. Volume IV/ Issue 4(10)/ Winter 2009 
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Graph a) – Firm Size Distribution 
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Graph b) – Specialization Pattern 
 
 
 
Legend:  FOO=FOOD  AND  DRINKS;  TEX=TEXTILE;  CLO=CLOTHING;  LEA=LEATHER  AND  SHOE; 
LUM=LUMBER;  PAP=PAPER;  PRI=PRINTING  AND  PUBLISHING;  CHE=CHEMICALS;  RUB=RUBBER  AND 
PLASTICS;  BUI=BUILDING  MATERIALS;  IRO=IRON  AND  STEEL;  MET=METAL  PRODUCTS; 
EQU=MECHANICAL  EQUIPMENT;  MAC=ELECTRIC  MACHINES;  ELE=  ELECTRONICS;  INS=PRECISION 
INSTRUMENTS; VEH=VEHICLE AND MOTORS; FUR=FURNITURE 
 
Source: Processing Mediocredito Centrale, Capitalia  and ISTAT data (several years) 
 
We analyze separately the relationship between internal finance dependence indices and firm 
size indices and then the relationship between internal finance dependence indices and specialization 
indices. 
With regard to the first relationship the Panel 1 contains a table in upper side and two graphs in 
lower side. The Table is divided in two blocks; in the first block are reported the financial dependence 
indices (NORCASH, MEZCASH and  CASH), in the second are the size indices referred to the mean 
employees for plants in 1991 and 2001 census data (SIZ91 and SIZ01) and their mean (S91 01). In 
order  to  make  our  analysis  more  explanatory,  the  graphs  represents  the  relationship  between 
MEZCASH and  CASH indices, respectively, and the mean size index (S91 01). We note that in both 
the relationships negative tendencies prevail.  
The first  relationship  show  that  the  dependence on internal finance tend  to decrease in  the 
industries where the larger plants tend to prevail. Therefore, the mean size of the firm tends to rise   520
when the financial index tends to decreases (correlation index= 0,45); the coefficient of the shape of 
the pooling line is statistically significant at established probability level (value= 416,44, standard 
error=209,11 and t= 1,99). We see with regard to the second relationship that in the industries where 
the mean size of the firm tends to be larger the difference in the financial dependence on the internal 
finance index tends to be lower (correlation index= 0,51); the shape of the pooling line is negative and 
statistically significant (value= 484,81, standard error=209,87 and t= 2,13). 
The  Panel  2  contains  one  table  and  two  graphs  related  to  the  second  relationship  between 
financial dependence and specialization. With the block containing the financial indices in the table 
there is the block where the specialization indices are listed: the indices obtained by 1991 and 2001 
census data (SP1991 and SP2001, respectively) and their main value (SP91 01). The graphs depict 
both the relationship between the financial indices (MEZCASH and  CASH), respectively, and the 
main value of the specialization index (SP91 01). 
We see that a negative tendency prevails in the relationship between the MEZCASH index and 
the specialization SPE91 01 index. The specialization degree of the Southern industries tends to be 
higher where the dependence on the internal finance tends to be lower (correlation index= 0,53); the 
shape of the pooling line is negative and statistically significant (value= 14,35, standard error=5,66 
and t= 2,53). The emerging relationship between the specialization SPE91 01 index and the financial 
 CASH index confirms this same tendency: the specialization index tends to be lower as much as the 
differential  degree  of  the  financial  dependence  tends  to  be  higher.  This  negative  relationship  is 
measured by the significant value of the correlation index ( 0,47) and confirmed by the negative and 
statically acceptable value of the shape of the pooling line (value= 13,08 with standard error=6,14 and 
t= 2,13). 
 
7. Conclusions  
The previous analysis tends to confirm that there is a robust correlation between the financial 
status  of  the  firms  and  the  structure  of  the  manufacturing  of  the  South  Italy  regions.  We  have 
considered the contribution of the internal finance to financing firm’s growth and have measured it 
through a index. This index is devoted to measure both financial dependence of firm’s growth on the 
internal finance and the length of the financial constraints to the firm’s growth. Thus we sought to 
indicate the condition in which the growth process of the firm is dependent on, and at the same time 
limited by, the internally  generated flow of financial resources devoted to this purpose. We have 
analyzed  this  financial  status  with  regard  to  the  industrial  pattern  of  the  Southern  manufacturing 
considering the firm size distribution and the specialization degree of individual industries. We have 
observed that in the Southern regions is operating an asymmetric effect: while the industry indices 
showing  generally  higher  dependence  degree  seem  not  to  present  large  difference,  those  of  the 
industries  showing  generally  lower  dependence degree tend to  be  more higher  and the difference 
larger. Thus the analysis has confirmed that there is a significant tendency by this financial condition 
to show a negative correlation with both the size distribution and the industrial specialization model of 
Mezzogiorno manufacturing. 
This  followed  from  two  different  stages.  The  first  stage  generally  confirmed  that  the 
Modigliani Miller proposition does not hold in the case of smaller firms. Instead, the growth of SMEs 
is correlated  significantly  to cash  flow; the  strength  of  the  relationship  differs with  regard to  the 
various  industries.  This  can  be  explained  both  with  factors  related  to  their  structure  (minimum 
efficient size, divisibility degree of the investment, product life cycle, capital turnover) and with the 
industrial cycle. The higher sensitivity of the growth of Southern Italian firms upon internal finance 
was  re stated in the second  stage. This is because firms in the Italian Mezzogiorno  are generally 
smaller and younger, show a more uncertainty in the growth trend, and face more systemic risk. All 
this  makes  access  to  external  financing  sources  more  difficult  and,  concurrently,  reduces  their 
advantage because they enlarge the wedge in the user cost between internal and external finance. 
 
Panel 1. FINANCIAL DEPENDENCE AND FIRM SIZE 
 
The table contains two groups of indices (financial dependence and size) and two graphs with tendency lines. 
In the Table: CODE = ATECO91 classification code; INDUSTRY =Economic activity subsection (two digit 
code);  NORCASH=financial  dependence index  for  Centre North  firms;  MEZCASH =  financial  dependence Volume IV/ Issue 4(10)/ Winter 2009 
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index for Mezzogiorno firms;  CASH = MEZCASH – NORCASH = difference between the two coefficients; 
SIZ1991 = mean employees for plants in 1991 year; SIZ2001= mean employees for plants in 2001 year; SIZ91 
01= arithmetic mean of the SIZE indices obtained through the 1991 and 2001 census data. They are based on the 
following formula: 
t i
t i
t i PLANTS
EMPLOYEES
SIZ
,
,
, =  
where t=1991, 2001, i=1…18, are the industries of the Mezzogiorno (Tobacco and Petroleum industries are 
excluded). 
The graphs contain the positions of the single industries in the financial dependence–size space: the MEZCAZH 
SIZ91 01 indices and  CASH SIZ91 01 relationships, respectively. 
  
CODE  INDUSTRY  FINANCIAL DEPENDENCE INDICES  SIZE INDICES 
      NORCASH   MEZCASH   CASH  SIZ1991  SIZ2001  SIZ91 01 
15  FOOD AND DRINK   0.014  0.020  0.006  4,65  3,99  4,32 
17  TEXTILE   0.020  0.047  0.027  6,50  6,20  6,35 
18  CLOTHING   0.005  0.045  0.040  6,36  6,20  6,28 
19  LEATHER AND SHOE   0.022  0.025  0.003  10,32  8,75  9,53 
20  LUMBER  0.002  0.013  0.011  2,29  2,56  2,43 
21  PAPER   0.020  0.035  0.015  15,6  12,22  13,91 
22  PRINTING AND PUBLISHING   0.012  0.027  0.015  4,03  3,59  3,81 
24  CHEMICALS   0.008  0.014  0.006  28,62  17,03  22,83 
25  RUBBER AND PLASTICS   0.019  0.043  0.023  10,68  10,78  10,73 
26  BUILDING MATERIALS  0.019  0.020  0.001  7,14  5,37  6,25 
27  IRONE AND STEEL   0.003  0.007  0.010  76,17  41,97  59,07 
28  METAL PRODUCTS   0.002  0.036  0.034  4,45  4,84  4,65 
29  MECHANICAL EQUIPMENT  0.016  0.036  0.020  10,1  7,42  8,76 
30+31  ELECTRIC MACHINES   0.022  0.053  0.031  14,14  8,09  11,11 
32  ELECTRONICS   0.008  0.031  0.023  11,68  11,09  11,38 
33  PRECISION INSTRUMENTS   0.014  0.059  0.045  2,26  2,47  2,37 
34+35  VEHICLE AND MOTORS   0.025  0.023   0.001  66,68  46,31  56,49 
36.1  FURNITURE  0.013  0.063  0.049  4,16  5,24  4,70 
 
   
 
Source: Processing Mediocredito Centrale, Capitalia  and ISTAT data (several years) 
 
 
Panel 2. FINANCIAL DEPENDENCE AND SPECIALIZATION 
 
The table contains two groups of indices (financial dependence and size) and two graphs with tendency lines.  
In the Table: CODE = ATECO91 classification code; INDUSTRY =Economic activity subsection (two digit 
code);  NORCASH=financial  dependence index  for  Centre North  firms;  MEZCASH =  financial  dependence 
index for Mezzogiorno firms;  CASH = MEZCASH – NORCASH = difference between the two coefficients; 
SPE1991  =  specialization  index  in  1991  year;  SPE2001=  specialization  index  in  2001  year;  SPE91 01= 
arithmetic mean of the SPE indices obtained through the 1991 and 2001 census data. They are based on the 
following formula:   522
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where  t=1991,  2001,  i=1…18,  are  the  industries,    MEZ  and  ITA  are  Mezzogiorno  an  Italy,  respectively 
(Tobacco and Petroleum industries are excluded). 
The graphs contain the positions of the single industries in the financial dependence–specialization space: the 
MEZCAZH SPE91 01 indices and  CASH SPE91 01 relationships, respectively. 
  
CODE  INDUSTRY  FINANCIAL DEPENDENCE INDICES  SPECIALIZATION INDICES 
      NORCASH   MEZCASH   CASH  SPE1991  SPE2001  SPE91 01 
15  FOOD AND DRINK   0.014  0.020  0.006  0,716  0,708  0,712 
17  TEXTILE   0.020  0.047  0.027   0,566   0,463   0,515 
18  CLOTHING   0.005  0.045  0.040  0,359  0,553  0,456 
19  LEATHER AND SHOE   0.022  0.025  0.003  0,055  0,143  0,099 
20  LUMBER  0.002  0.013  0.011  0,515  0,315  0,415 
21  PAPER   0.020  0.035  0.015   0,240   0,131   0,186 
22  PRINTING AND PUBLISHING   0.012  0.027  0.015   0,235   0,192   0,213 
24  CHEMICALS   0.008  0.014  0.006   0,066   0,245   0,155 
25  RUBBER AND PLASTICS   0.019  0.043  0.023   0,337   0,309   0,323 
26  BUILDING MATERIALS  0.019  0.020  0.001  0,581  0,442  0,511 
27  IRONE AND STEEL   0.003  0.007  0.010  0,237  0,084  0,161 
28  METAL PRODUCTS   0.002  0.036  0.034   0,142   0,118   0,130 
29  MECHANICAL EQUIPMENT  0.016  0.036  0.020   0,528   0,537   0,533 
30+31  ELECTRIC MACHINES   0.022  0.053  0.031   0,140   0,194   0,167 
32  ELECTRONICS   0.008  0.031  0.023  0,338  0,480  0,409 
33  PRECISION INSTRUMENTS   0.014  0.059  0.045   0,323   0,317   0,320 
34+35  VEHICLE AND MOTORS   0.025  0.023   0.001  0,387  0,570  0,479 
36.1  FURNITURE  0.013  0.063  0.049   0,503   0,347   0,425 
 
 
   
 
Source: Processing Mediocredito Centrale, Capitalia and ISTAT data (several years) 
 
In short, through the findings emerging herein, we may confirm the general condition of the 
Southern industrial system in which structural weaknesses  are interwoven with a more precarious 
financial status. Systematic evidences for the presence of the relation between financial condition and 
industrial structure and specialization reaffirm the importance of the questions related to the finance 
growth  nexus  that  remains  decisive  for  regional  economic  growth  after  the  restructuring  of  the 
Southern Italian banking system during the 1990s. 
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